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ABSTRACT: 

PROBLEM TO BE SOLyED: To enhance reproducibility of colors 
of a picture to be 

displayed and the power of expression by pseudo colors by 
making luminous 

colors various colors and making the order of the 
difference between the pseudo 

color being the luminous color and an actual color small. 

SOLUTION: In a two-color LED 10, the color of the LED chip 
11 of a first color 

and the color of the LED chip 13 of a second color are 
respectively made to be 

a yellowish green color and a bluish purpule color so that 
a straight line 

connecting wavelengths of these colors passes a white area 
in a chromacity 

diagram. Moreover, a pseudocolor display is performed by 
constituting a two- 
color LED display device while arranging many these 
two-color LEDs 10 in a 



04/01/2002, EAST Version: 1.03.0002 



matrix shape. 
COPYRIGHT: (C) 1998, JPO 



04/01/2002, EAST Version: 1.03.0002 



mn*mmff (jp> oz) & g| *ft & ^ (a) cmtttmi^n^ 

(43)£§BH ^1W(1998)1^16H 

(BDinta 6 mmn fttommm fi &«3s*®Br 

G0 9F 13/20 G0 9F 13/20 H 

H0 1L 33/00 H0 1L 33/00 N 





4^978-158608 


(7DWKA 


000241463 










(22) WEB 


^8^(1996)6^190 










<72)38*}# 
























(72)#!5Hf 


&m 








^JWNf 0#^0 ^^£3^ 1 














(72)ffl» 


»- 








ftftfiteftt 0 0 *JXm&Z&B 1 
















#a± ma 



(54) 2fe^^^-H&^2fiSKty-f^-h*5r-fX^W«© 



(5?) 

2&L E D 1 0 ££St K y h V MJ y ? XRfcffiH L 




1 "A 

15b 15a 15c 



11 ftlOfeCDLED^y:/ 
13 flSZOfteoLED^y^ 



15 




4it-Y£-&WX. 

ti-&2&3myj*-Y. 

2 (Ffeaym&A it- Kf* v 7 1 £Mtitt& 2 &3£)ty 
A it- V V v ^xtttiSH LX 5r£ 2fe3ft*r>f 

iaE2 mat? 4 it- Yvmt?4 it- y& yycom 1 

¥3&t¥4 it- K r * xri/ -f HMo 
[0001] 

[fraomt-&£^#sn *»*i2fea*^>f *-k 

(OT r LEDj &t^t02feLED£&Jf!L 

^ 2feLE Df uri/>f ^tt:it§ t^tfc 0 , & 

[0002] 

$2feLED^KrbvhU y^X^(CffiMtr. ffiW. 

6. C^2feLEDT>fXrW^IMti. Milt#&fc& 
S#2feLED^P^0ffiltT. g<^5~^£fTd 
i><OTh*). ltfe&tX#feC03M^LED^Pg 

[0003] 

[2ra#f^L<fc3^-£^] L^Uft*t02ftL 
EDfcL _hIE<Dj:?£. ^fefttfS^fetOLED^yT^ 

j^4 2feLED£fi£JflLfc2feLE 

Df -f ?c7v4 §gs& tcomL&ttemnzm&zM 
(7)2^LEDr>fxrw^Mt^ m*i-^m&v>& 



(2) $£§[§¥10-11002 

2 

ZktfTZ h 2feLE Df >f g&»>&ft£Jgi|£> 
[0006] 

[pa* j»*rsfc«>o^a3 n^ai 1 taws 2^l 

10 EDIi. ^l£7>fe£0LEDf-^rt. ^2C0feC0LED 
**7^ii^ltf>fei:S$2<0fe£. fefflitiJV^T^ 

[0007] ft^2£^£2£LEDx>rXTW 
iSKOfeCOLEDf-yTfc. ^2^LED 
* 77h 2feLED^b»J 7 ^ XKfciS 

1ffl2feLEDi0LED?-*:r0>3ll<Ofefc 

20 [0008] 

[ 0 0 0 9 ] S 1 «*3^^S8-<9^^®^ 2 ft L 
ED£j^jEfflH"Cib*. ®2ti*^60-H^O^® 
CD 2 £ L E D CO L E D f-y r 0>«W>feflffl £fc ft & H 

[ 0 0 1 0 ] a*. ft*wfc ra-4»2M^H-a 

30 [0011]:*^^®tf)2ftLED10ti. Slid 
^TJ:5£. vvb^&^^TcDLED^yr-cfc 

0, a(10fWLEDf-yn 1 ^2CO^OLED 

y u - h 1 5 a cim Lx-j,c?)wmzm^mi£®m 

U flfc6TOmS^^'J-Kl5b. 15ctC^m 
^lt^i>C0-e^&. LEDfyril, 132S«X'J- 

flg^-^H 1 711 J: 0-^tc^±-r&i:Stcl/VX^ 
m$rft-¥-LTt^o Cl£7)2feLED10ti. fefiEIfciJ 
40 V^TmlE^lOfeOLEDf-yri 1^0^fe^&# 
fc, ^2OfeC0LEDf--/ri3c0^fe^^^ 

®aw«efe«««i&j:9. »ioe<oLEDf-vri 

lfcLTSt»fe (»^«5 6 0-5 7 0m) COLEDf* 
v7Z®mL. »2^LEDfy713fcLT« 
(&^4 5 0nii) (OLEDf-yr^ffifflLTV^. 
^<««fe(ft^»4 5 0i») ^LED-f-yn 

HiOtl)^ ifttiO. ^l^COLEDf-'/Tl 
1 fc^2<9£C9LED?-yTl 3C0#feC0^^Ucg 



(3) 

3 

it, mmmmm&iciE) izxhxYmnL&jzm*: 
EDi ovmfe&wmtz. 

[0 0 13]^-C0H^£?«lt^2feLED10t±. flj 

ttf. u^m$ww<?)TJ--7- a umz j 

9. &&<DLED^v71 1 , 1 30ffl&2£^5g-f& 

ztizx*). &m<o a i - b i mz®mt$>&&£$t io 

[0014] c\<r>£ 5 ±M^-^mm<m%(r>2^ 

LED 1 Ott. ^l^£^LEDf-/n l<0fefc3S2 
£7)feC0LEDf-y7'13c7)fe^ v fe£Bfc**tvt«t& 

[00 1 53 L£#or. ±MmfoO&mc02&LED 
lOte. ^LEDf7/l 1, 13?>7tS£ffi*TO 
tzmfetZZbtzJ:*). &%.mi,z}5^XZtit>c7)&<7)%i 2S> 

m&xm^izimt&iZTco&zmftmt & & . 

BP^ 2£LED 1 Ofct ff&fe. S*fefttf«l&<0 
5, ^Og&L 2feLEDl 0c7>ffc)l£fe£^5:*,<7>i: 

[00163 mz, ^m\,z^hm<mm<mm^XY 
craw-*. &*>\ «airamt*i^T«ii^»-<o 

[00 173 S3(i^^^-<0H^^lE<7)2feL 
ED£^-fIEBfflr£&. 

[00 183^&^&^2£LEDti. tvb!9>M 
^LED^yr^Jlffi^il. ^lC0fe^LEDf-yr2 
1 AX/m 2 <Ffe<F> LED^yr23Mt/ 1 MftE -/I/ K 

ffiOJgJIfcL B3fc»*-J:3fc. f&l^fe^LEDf-y 
7"2 1 b, m2<D&<DLED^v72 3b$:^ %tl? 

r-#*^*»^fc:«8U fW^€fiS^^U» 
M5b, IScfcWL^ntSStfcfcOTfti. LE 
Df--yT2 1, 2 3&tfU-h'7l— i*l 5J2. 

S/fflBJ: 0*«**Mtoffii8*-;uH 2 5KJ: 9 -ft 
WfciM:3*irv*S. £O2&LED2 0fcL 
&^XmffilCD&&LED^v72lC0mfe<0mg: 
b. ^2£0feC0LEDf-yr2 3O^feC0«£^^ 
ISItffifeli&Sril&cfcd. ^lc0fe£0LEDf-y7"2 
1 fcLT#ftC9LED^y:T£&JiJU S&2tf>feC0LE 



©IWlO-l 1002 

4 

iiltiO. &ltf>fe0>LEDf"yT2 1 fc$20 
fe<0LEDf-yr2 3O#fe«««tfeinillli. ^2 
^O-^i^T^-a 2 - b 2&C9 J; 3 ffcfe&»6# 

[001 93 <fcfc. 2 L 

ED2 0«Wfc&lWr&, 

[0 02 0 3 ^rcOHK£cO^®£7)2feLED2 0li. £S 

im>^TJ--J'J®\ffllz£*), ^LEDf772 1 , 
230»S3£3W«£fcfc:J:O. Mi^a2-b 

2«t:fi«r4*fe*3flB&r&. sp*^ #fe. nmL& 

[002 1 3 3 (3. J^-C0^^@^2fe 
LED20HU ^lC0^C0LEDf-*yr2 1Ofefc^2 
CO£cOLEDf-y:T2 3<7>fe£. fe«Hfct5lvt«l6 

[002 2 3 Lfztf ^T. ±M&mcOBm<?) 2&LED 
2 0tt. *fetf5LEDf-5rr2 1, 23£93fcfi£ffi*TO 

HP*>. 2feLED2 0fcL *fe. W^feSlX^^* 

fgfcr&& afe^tf^^cfe^^^- fc#r£ 

2£LED2 0cDfBfcfe££i*3:*>tf)fc 

[00233 ^4 ittmicom-commcD&mco 2 

ED^^rTjE®S*C^^o 

[0 0 24 3 «!&?)J$&02fcLED3 0kL Vxb>9> 

^f-yTLEDtcjgffl^ii. m-<?>mfo<7>&m<F> LED 

f- yTll. 13^T';yh^3 5t3|^L. xi|f^ 
[002 5 3 J: oT. *^S£c^lEC02feLED3 0 

[00263 ms\t^wm%n<r^<rmmn2^x. 
ED4o^^riee®rfcs. 

[0027 3 ^ISfeO^^2feLED4 0li. 
H^C0^^LED^*y7"l l t 13*. 0 
5£0-^^>f y H4 5 a&^4 5 

btimgLr-^m^t^wngaiL. ffe^r^m 
-n. ^l^fecoLEDf- yn iarX'j-H7P-A4 

5 att, x,-K*>-gjfli J: F-A«W)» 1 

t-^H4 7 at: J: O-WEWfeW^-fSfc^fc^yXW 

EDf-'yn 3&l/lf-F7W-A4 5bt. XjJ^rs/ 
^figJ: 0=5:S/hK-A^m2£O^fli^-^h'4 7 bfc 



(4) 

5 

&. wtmiwm2<rmm±-)V4i 47b&* 
mmit. mmm2<7>&coLEDTy7i i, 13^ 

»Wl^W3 ; E-^l € 4 7a i 4 7bTSihLT. #LE 

Df-zrii, 1 3 ^yx^m^irrs^ii 

t-^K4 7a, 4 7b^|fti:H&-©rr^J:ot-LT^ 
[00283 «t-?T. «Ufe^l[^2feLED4 0 

\zMi- , friE^ 1 mjm2(Dmm^-^4 7a, 47b 10 

<m^LLtzV>XWk^^ . miRXfm2CD&<7)LE 
Df771L 1 3^03K^ ^ct<^$^i. ^ 

^^^fe^^MSfet^^O^fcV^T. LED 20 
[00 30] Igtw. LEDf-vTC0^1f>feZit^2C0 

[ 0 0 3 1 ] me \x¥ffl^m&m&> 2feL e d 

[0 0 3 23 «ltfe^®^2feLEDT>fXrU>f^E 30 
t±. ^-^)HSfic7)^c7)2feLEDl 0£K*yh*?HJ 

#&6 0#^;**U 2feLED 1 0^)LEDf 771 

i , 1 3comi^fe <m*§fe) tm2co& (mm) * 

[00333 2|c||^0^1E^2feLEDT 40 

4XTU49mi^ 2feLE D 1 OfOLEDf yTl 
1, 13c0^1Ofei:S&2tf)&£. I^^CfeV^T-eil 

[0 0 34] l^t,MOLEDf7Tll, 1 

3<om.zmmtz ! m*t&z\ti t z£t). &%miz&^ 

mft&tKh. BP*>. 2feLED 1 OfcL w 



^^10-11002 

6 

&z$m:h<DtL. m*m^vm&>2tefrt>*c 
h2&\.ED7 £ 4xr\sAmwt)mLx. afe^#tf 

x. m*^zmm<n&<msm$:fo±u mm?- 
&£&m3}*mtz\ttfxzh. mz. i^«t- 

ti. A#BfcJ:D»r*fcii. 5feAffi <f£4§£) tz£ 

oizimztiz. 

[0035 3 $mkC?>jm<02&LED7 : HX7 
U^mWl*. 3^C0LED^fflL3t7;^7-7 r >f 

xTis^mmtimLx. mw%#&tm&co2&L 
EDf^ xtu4 mm<r>2 j-* y *)\s<?m%&W$&*<o 

[0 0 36 3 tZ*>X\ *%fflCD2&luEDT4X7l>' 

jmrnzmm-zmsiz^ iMmmcommizmzzti 

m<?mk<OBm^i t t^*O2&LED20, 3 0, 4 

0 zmB^zmcvgRLtzmmtTZ s . 

[00373 

[^^£3 J^UiOJ;3^. 11:^1 2fcL 
ED&. ^lOfecOLEDf-^rt. 3l2<DfeOLED 
?-yrofal2mtf>£^2c7>fe£. fe^tcfcV^T-e 

\JZtf->X. ^-fecOLEDf-^rc^g^ffi 
So HP*>. 2feLEDfcL ^20fe&tf-efi 

[00383 W$S%2 \&pfrh 2feLEDf>fXrW 

rnmnt. ^l^ofecoLEDf-^rt. ^o^oled 

f" -y r £ Mm~6 2 feL E D £ V b »J -y ^ X^tCiffl 
LT=5:0. B0^2feLED<OLED^*yT^lc!>fei: 

^-fecOL E Df - -y r^JI£fiSffl»Wt»t 4 - J: 
Br4^T«0fe*««i>rigfc=fl:4. BD*^ 2&LED 

fe^2fe3&»A>=flr4 2feLEDr^xrWiiafcJt!RL 



(5) 



1§i!FFlO-l 1002 



u mm y-tx &mm) *®tz t vx-z h . 

IM4 3 S4«*^^HOH^CO^£7)2^LE 



10 



8 



ms 3 m5iz*mimm<nmfe<7>Bm<7)2&LE 

[ ^6 ] m 6 ittftm<?)-m&<o&m<?) 2 &l e d t 

11 mi^COLED^yr 

13 ^2<^)fei7)LEDf*^7" 

2 1 gllOfeOLEDf-yT 

23 f&2<0fc<9LEDf-y7* 




11 »i oftax£D^y^ 

13 ^©feOLED*^ 




15b 15a 15c 

> , , 

15 



23 *20>feOtB>f y7 



15b 15a 15c 

V ' 

15 



IS4 3 

[@2] 




0 0.1 / 0.2 0.3 0.4 0.5 0.6 0.7 0.8 



(6) 



#§mo-i 1002 



me] 




